INTRODUCTION
Organic single crystals have attracted much attention as organic optoelectronics materials since 1960s. Conceptually, organic materials allow chemical engineering of electronic and photonic properties by molecular design, taking advantage of low cost, flexibility and low temperature processing [1, 2] . In recent years, considerable efforts were focused on the growth of high quality organic single crystals. In the Bridgman growth, the temperature gradient across the solid-liquid interface is usually smaller than that of Czochralski growth; therefore, the cracking can be easily avoided during Bridgman growth. 4C3N is a benzophenone derivative which is a non-hygroscopic organic material with molecular formula of C 13 H 8 CINO 3 . Anandha Babu et al. reported that 4C3N crystal has an orthorhombic crystal system with space group Pbca [3] . In the present work 4C3N single crystal has been grown using the single wall ampoule by the vertical Bridgman technique. The grown crystal was characterized by Powder X-ray diffraction (PXRD), High resolution X-ray diffraction (HRXRD), Fluorescence studies and Microhardness studies.
EXPERIMENT
Temperature distribution and magnitude of temperature gradient are the important parameters in the Bridgman technique for growing various single crystals since they differ greatly in respect of geometry of the furnace and dimension and nature of the crucible. Gradual change of temperature in the upper and lower ends and steep gradient in the middle part of the furnace are of importance for growing organic single crystals. The 4C3N single crystal has been successfully grown by vertical Bridgman technique using the single wall ampoule. Furnace was made up of two cylindrical glass tubes placed concentrically. The advantage of using transparent furnace is that the nucleation can be directly observed. If multi nucleation occurs solidification can be restarted. The furnace was wrapped with nichrome wire of thickness 0.5 mm having total resistance of 80 ohm. It was covered using the outer tube whose length is 100 cm with 15 cm diameter and 3 mm thickness. We used the temperature controller with an accuracy of ±0.01
• C in the furnace. Growth of organic molecular single crystals requires very low translation rate (less than 1 mm/h) due to slow growth rate and low thermal conductivity. The temperature gradient is chosen to be 3 o C/cm and the ampoule downward rate is chosen to be 0.5 mm/h. Prior to the growth, ampoules were cleaned and dried well in order to prevent the generation of defects due to the presence of impurity. The source material was purchased from Alfa Aesar. It was purified by zone refining process i.e., an ampoule packed with the source material was melted zone by zone by means of the movable furnace. The zone refining process was repeated several times. The material with the impurities collected at the one end of the ampoule container was discarded and the pure material from the middle portion of the ampoule container was used for single crystal growth.The purified material was taken for the growth in the single wall ampoule. The growth ampoule was placed in the furnace at high temperature region. The complete melt was kept for 4-5 hrs for attaining thermal equilibrium and was then translated slowly inside the furnace in order to achieve the crystallization. The lowering rate of 0.5 mm/h was employed. After growth was completed, the temperature was reduced slowly to room temperature at a rate of 1•C/h in order to avoid cracks due to the difference in the thermal expansion coefficient between the glass and crystal. The crystal was removed from the ampoule carefully using a standard diamond wheel cutter. Fig. 1 . shows an as grown single crystal of 4C3N.
FIGURE 1. Grown crystal of 4C3N

Characterizations
A small piece of the crystal was crushed to make powder of homogeneous size. The powder XRD pattern of the crystal was recorded with a SIEFERT X-ray diffractometer using CuKα (λ=1.5418Å) radiation. The sample was scanned using a 2θ range of 10-70 o at a scan rate 0f 1 o /min. The powder X-ray diffraction pattern of the grown crystal was also recorded as shown in Fig. 2 . The observed sharp peaks found in the spectra show the good crystallinity of the grown single crystals. Two-theta values were taken as the input for the confirmation of the crystal system and lattice parameter calculation using 'POWDERX' refinement software and obtained results were in agreement with the previous reported values [3] . The unit cell parameters : a=12.9665 (11) Å; b=7.4388 (6) Å; and c=24.336 (2) Å. Fig. 3 . shows the diffraction or rocking curve (RC) recorded for a typical 4C3N single crystal specimen using (0 2 1) diffracting planes in symmetrical Bragg geometry. As seen in the figure, the RC contains a single peak and indicates that the specimen is free from structural grain boundaries.
The FWHM (full width at half maximum) of the curve is 80 arc sec which is quite higher than that expected from the plane wave theory of dynamical X-ray diffraction for an ideally perfect crystal. This much broadening of rocking curve without the presence of any splitting without much asymmetry with respect to the peak position can be attributed to defects like randomly oriented mosaic blocks, dislocations, Frankel defects (due to simultaneous existence of vacancies as well as interstitial defects) etc. However, these defects with lesser density as in the present case hardly give any effect on the performance of the devices based on such crystals. If the concentration is high, the FWHM would be much higher and often lead to structural grain boundaries. Point defects up to some extent are unavoidable due to thermodynamical considerations and growth conditions. The excitation and emission spectra of 4C3N crystal were recorded using Cary Eclipse Spectrophotometer. Fig. 4 . Show the excitation spectrum. The observed peak at 290 nm is due to transition in the substituted benzophenone 
Conclusion
The large size (22 mm length and 10 mm dia) single crystal of 4C3N was grown successfully using single zone transparent vertical Bridgman technique. The crystal system was estimated using PXRD analysis. The structural perfection of the grown crystals has been analyzed by (HRXRD) rocking curve measurements. The emission spectrum observed at 575 nm is in green shift region. This is due to the intra molecular charge transfer in the benzophenone ring system. From the mechanical measurements, it was observed that the hardness number increases with increase of load.
